Mild solution and exact controllability of semilinear singular distributed parameter system are discussed in Hilbert space, some results are obtained by functional analysis and generalized operator semigroup. First, we study the classical solution concerning the homogeneous linear singular distributed parameter system by generalized operator semigroup. Second, the existence and uniqueness for the mild solution of semilinear singular distributed parameter system is proved. Third, a new result concerning the exact controllability of linear singular distributed parameter system is obtained. At last, the exact controllability for the semilinear singular distributed parameter system is discussed. This research is theoretical important for studying the controllability of nonlinear singular distributed parameter systems.
INTRODUCTION
One of the most important problem for the study of infinite dimensional system is exact controllability (see, for example [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] ). The exact controllability of infinite dimensional linear systems was introduced in [1] . The exact controllability concerning the infinite dimensional nonlinear systems were discussed in [2] [3] [4] [5] [6] [7] [8] [9] [10] . The exact controllability of the infinite dimensional linear singular systems were discussed in [11] [12] [13] [14] . It is regrettably that the exact controllability of the infinite dimensional nonlinear singular systems was not discussed. The main purpose of this paper is to obtain the sufficient conditions concerning the exact controllability of the following nonlinear singular distributed parameter system: 0 () ( ) ( ) ( , ( ), ( )), 0 , ( ) ,
dEx t Ax t Bu t dt F t x t u t t T
x t x             (1) where ( ) , ( ) x t X u t U  , X and U are two Hilbert spaces, : E X X  is a bounded linear operator, : ( ) A D A X X is a linear operator, :
B U X  is a bounded linear operator, control function () ut belongs to 2 ([0, ], ) L T U , :[0, ] F T X U X    is a proper nonlinear function. In section 2, the classical solution of the following linear singular distributed parameter system 0 () ( ),0 ,
is discussed by generalized operator semigroup. In section 3, the existence and uniqueness concerning the mild solution of the following semilinear singular distributed parameter system 0 () ( ) ( ) ( , ( )), 0 ,
are proved, where : [0, ] F T X X  is a proper nonlinear function. In section 4, a new result concerning the exact controllability of the following linear singular distributed parameter system
is obtained. In section 5, the exact controllability for the semilinear singular distributed parameter system (1) is discussed, some sufficient conditions are obtained.
In the following, () BX denotes the set of all bounded linear operators on X ,  the norm and ,     the inner product in X , 
II. GENERALIZED OPERATOR SEMIGROUP
In this section, first of all we introduce the generalized operator semigroup and generator, and then the classical solution of system (2) is discussed by generalized operator semigroup theory.
Definition 1 [15] 
Otherwise, from the above we have that
In the following, we prove that
In fact, for
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is a classical solution of system (2) .
Theorem 2 Let
A be a generator of the strongly continuously generalized operator semigroup ()
Proof It is only need to prove that the classical solution
Pick  satisfying 01   and 1/
III. SEMILINEAR SINGULAR DISTRIBUTED PARAMETER SYSTEM
In this section, the existence and uniqueness concerning the mild solution of the semilinear singular distributed parameter system (3) 
Then, for arbitrary 0 xX  , there exists an unique mild solution of the system (3) on [0, ]
T .
According to (7) , we can prove that P is a mapping from ([0, ]; ) C T X to itself, and for arbitrary 12 ,
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where 0 max ( ) (8) and (9) again and again, we can
When n is sufficiently large, we have () 1 ! T .
IV. CONTROLLABILITY OF LINEAR SINGULAR DISTRIBUTED PARAMETER SYSTEM
In this section, some results concerning the exact controllability of the linear singular distributed parameter system (4) are given. In the following, we suppose that for all 0 xX  and 2 ([0, ], ) u L T X  the system (4) only has a uniquely mild solution given by the following formula, Lemma 1 [11, 13] System (4) 
Proof Necessity. Suppose the system (4) is exactly controllable. According to Lemma 1, we have that
This implies that B L is one to one. In the following, we Hence, in order to prove that system (1) is exactly controllable, we must prove that the condition of Theorem 5 holds true. For this reason, we need to suppose that the linear singular distributed parameter system (1) is exactly controllable. In such case, according to Corollary 1, the operator B S defined by equation (15) 
S T s BB S T s L x S T Ex ds
Therefore, if we define operator 
